Differential interaction of lecithin-retinol acyltransferase with cellular retinol binding proteins.
Esterification of retinol (vitamin A alcohol) with long-chain fatty acids by lecithin-retinol acyltransferase (LRAT) is an important step in both the absorption and storage of vitamin A. Retinol in cells is bound by either cellular retinol binding protein (CRBP), present in most tissues including liver, or cellular retinol binding protein type II [CRBP(II)], present in the absorptive cell of the small intestine. Here we investigated whether retinol must dissociate from these carrier proteins in order to serve as a substrate for LRAT by comparing Michaelis constants for esterification of retinol presented either free or bound. Esterification of free retinol by both liver and intestinal LRAT resulted in Km values (0.63 and 0.44 microM, respectively) similar to those obtained for esterification of retinol-CRBP (0.20 and 0.78 microM, respectively) and esterification of retinol-CRBP(II) (0.24 and 0.32 microM, respectively). Because Kd values for retinol-CRBP and retinol-CRBP(II) are 10(-8)-10-(-10) M, these similar Km values indicated prior dissociation is not required and that direct binding protein-enzyme interaction must occur. Evidence for such interaction was obtained when apo-CRBP proved to be a potent competitive inhibitor of LRAT, with a KI (0.21 microM) lower than the Km for CRBP-retinol (0.78 microM). Apo-CRBP(II), in contrast, was a poor competitor for esterification of retinol bound to CRBP(II). Apo-CRBP reacted with 4 mM p-(chloromercuri)benzenesulfonic acid lost retinol binding ability but retained the ability to inhibit LRAT, confirming that the inhibition could not be explained by a reduction in the concentration of free retinol.(ABSTRACT TRUNCATED AT 250 WORDS)